Abstract. Manufacturing is one of the main source of income for a developing country, like Malaysia. Start from the beginning of need in the market, a new concept of product is created. From the initial idea based on a need, this idea is hard to be understood if not presented in any form of drawing or prototype. So, computer-aided design (CAD) has the greatest role in helping to visualise the initial concept of a design with presenting the idea in a graphical view. However, this type of data cannot be used directly for the manufacturing process and normally intervention of human effort is needed to define all the manufacturing features from the component drawing again. This work is laborious if not assisted by computer technology. As a result, this paper aims to design a system and database which has the ability to extract geometrical features from drawings and identify all the manufacturing features which is useful for manufacturing process. This project takes a neutral drawing format, ISO 10303-203, as the input of the system. Then, a mechanism which consists of manufacturing feature extraction and feature recognition will be implemented and lastly, a new form of manufacturing feature-based data, ISO 10303-224 will be acquired for the subsequent manufacturing process.
Introduction
The use of computer in manufacturing is significant since the very first computer (Electronic Numerical Integrator and Computer, ENIAC for short) was conceived, designed, and built in 1946 at the University of Pennsylvania's Moore School of Electrical Engineering. Its impact on almost all walks of our lives has been readily recognizable [1] . Computers have been responsible for the modern manufacturing industries that exist today. Indeed, applications of computer have been found in the entire spectrum of the product development process, ranging from conceptual design to product realization and even recycling [1] .
The role of computer in manufacturing may be broadly classified into two groups [2] : i. Computer monitoring and control of the manufacturing process.
ii. Manufacturing support applications, which deal essentially with the preparations for actual manufacturing and post-manufacture operation. In the first category are such applications where computer is directly interfaced with the manufacturing apparatus for monitoring and control functions in the manufacturing process. While in the second category, are all the support functions that computers can provide for the successful completion of manufacturing operation. The types of support that be provided are CAD (Computer aided design), CADD (Computer aided design and drafting), CAE (Computer aided engineering), CATD (Computer aided tool design), and CAP (Computer aided planning).
Evolution of CAD can be seen from the beginning version of CAD for 2D (2 dimensional) drawing to be improved for 3D (3 dimensional) drawing. From the initial wire frame 3D drawing, evolve to surface 3D, solid 3D modeling and now feature-based modeling emerges as the latest modeling technology. Over the past decades, part modeling in CAD system has been utilizing feature technology as the key to integrate design and manufacturing. The methodologies proposed for creating high level feature design have been taking these two approaches: (i) feature based design and (ii) feature recognition [3] .
An integrated approach for a feature-based design model is to transfer product information from a design-oriented feature model to manufacturing-oriented model. Current CAD/CAM system adopting the feature-based design approach often requires a user to manually convert design features to manufacturing features, and the user himself has be a domain-knowledgeable person, if not a domain expert. The automated feature transformation is clearly desirable [1] .
All automatic feature recognition algorithms include two important components: the definition of the features and the feature-recognition mechanism. Various approaches have been developed for automatic feature recognition mechanisms that can be informally classified into the categories [4] :
i. Syntactic pattern recognition, ii. Graph-based methods, iii. Rule-based methods, iv. Volumetric methods that including cell based techniques, v. Evidence-based reasoning methods. However, [1] stressed that at present CAD does little in helping a designer in a more creative and intuitive way such as generation of possible design solutions, or in those aspects that involve complex reasoning about the design -for example in assessing, by visual examination of drawing, whether a component may be (easily) made, or whether it matches the specifications. These aspects are, however, subjects of consideration current research. In practicing concurrent engineering, there is a pressing need for CAD systems to interface or integrate design with all the down-stream activities, e.g. manufacturing and marketing.
An Integrated, STEP-Compliant Manufacturing Environment
STEP, the Standard for the Exchange of Product Model Data, is a large and powerful set of International Organisation for Standardisation (ISO) standards, all under ISO 10303. The overall objective of STEP is to provide a mechanism that describes a complete and unambiguous product definition throughout the life cycle of a product. STEP provides both broadly useful data modelling methods and data models focused on specific industrial uses. The STEP standards contain several dozen separate documents [5] .
STEP-based manufacturing is currently a hot topic to discuss. The first major challenge in STEPbased manufacturing system is to establish a concurrent engineering environment across all manufacturing activities. A key element in this environment is feature which allows integration between CAD (as in AP203) and CAPP (as in AP224 and AP238) data. However, recognizing AP224 features from an AP203 model is still being research [6] . Figure 1 shows an integrated STEP-compliant manufacturing system. The geometric representation data described in AP203 or other formats are translated into machining features defined in AP224. The machining feature definitions are used as inputs to macro process planning applications (Examples: AP240 for machining, AP223 for casting, and AP229 for forging). Micro process planning for machining (AP238) and inspection (AP219) are then carried out for each of the aforementioned application processes. In such a system, the need for data conversion is eliminated [6] .
STEP AP203 is just one of the neutral data format which is always used in intergrading between different CAD systems that shown in figure 1 . Besides, IGES and ACIS have also the similar functions as STEP AP203. However, these types of neutral format cannot be use directly for further manufacturing process without translating them to a more meaningful high level data. Feature technology is the solution for translating these geometrical format data to manufacturing featurebased data, which is defined in AP240, which is useful for manufacturing process.
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Mechanical and Electrical Technology IV Based on figure 2, the first challenge in STEP-based manufacturing system is established a concurrent engineering environment across all manufacturing activities. A key element in this environment is feature which allows integration between CAD (as in AP203) and (as in AP224 and 238) data. However, recognizing AP224 features from an AP203 model is still being under development [6] . 
Project Framework
The proposed project framework is shown in figure 3 , which consists of several important steps. 3-D solid modeling drawing. Start from various kinds of 3-D-type CAD drawing files, they are converted to STEP neutral data format, ISO 10303 AP203, which is geometrical and topological rich data format, such as vertices, lines and surfaces is shown in figure 4 .
Feature extraction and recognition. Then, these types of data will be extracted to a format which is useful for manufacturing feature extraction and recognition modules. Raw stock determination and subtraction of model from stock are the two important steps before implementing the manufacturing feature extraction and recognition process. Graph-based and rule-based approaches are proposed in this process.
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Manufacturing feature rich data. Lastly, the recognized manufacturing features will be generated in ISO 10303 AP224 in text file, which is useful for subsequent manufacturing processes. Figure 5 shows the expected result and steps in developing feature-based system for automated machining feature recognition of ISO 10303 AP 224 for prismatic components. The proposed algorithm for manufacturing feature extraction and recognition modules will be implemented by using Microsoft Office Access Database and running on Microsoft Window system. 
Expected Result

Summary
In conclusion, this paper is a continuous effort in integrating CAD and CAM through feature recognition technology. Microsoft Access has be proposed as the main solution in creating the system and database of manufacturing feature mechanism since it is a user friendly software in creating a system and database used in processing the text file format from AP203. AP224 text file is the output format for the subsequent use of macro process planning for manufacturing process.
